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Wear of cartilage tissue

Increasing of 

friction coefficient

Distraction of lubrication 

mechanism

Changes in synovial 

fluid composition

Reduction of hyaluronic 

acid concentration

Movement limitations

Decline in living standard

Painful movement

Osteoarthritis
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Limited longevity

Revision operations

Wear debris

Aseptic loosening
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Intra-articular injection 

with hyaluronic acid
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Total endoprosthesis Viscosuplementation

Non-invasive treatment

Osteoarthritis
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Hyaluronic acid 

supplementation

Reduction of inflammation 

Friction reduction

Improved lubrication 

processes

Improving the ability to 

absorb shocks

Viscosuplementation

Osteoarthritis

Intra-articular injection 

with hyaluronic acid

Non-invasive treatment
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Total endoprosthesis

Tribology of endoprosthesis Tribology of synovial cartilage

Viscosuplementation
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Å Many publications ïwell explored  area

Friction coefficient (CoF)

Lubricating film formation

Å Limited number of publications

Non-verified lubrication theories

Not completely understood
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Tribology of synovial joint

Friction in synovial joint Lubricating processes in synovial joint

Å Operating conditions impact

Å Many publications

Å Relatively well described 

problematics

Å Role of SF components

Å Role of cartilage poreous 

structure

Å Lubricating regimes

Å Visualization of the 

cartilage contact

- Fluorescence 

microscpy
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Friction in synovial joint

Friction and wear

changes in synovial 

joints

1994 2006 2011 2016

Å Cartilage vs stainless steel

Å Lubricant ïsynovial fluid

Å Tests with human cartilage

Å Lubricant ïsynovial fluid

Å Rehydration impact

Å Cartilage vs glass plate

Å Cartilage sample from 

high (M1) / low (M4)

contact pressure

CoF between cartilage and stainless steel. Dependency between load and CoF Dependency between load and CoF (M1/M4) Tribological rehydration and recovery

STACHOWIAK, G. MERKHER, Y. et al. CHAN, S. et al. MOORE, A. et al.

A rational human joint 

friction test using a 

human cartilage

The role of lubricant

entrapment at 

biological interfaces é

New insights into joint 

lubrication.
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Lubricating of synovial joint

2008

Compression of porous structure Physical lubrication mechanism model

Changes in pore morphology and fluid transport in 

compressed articular cartilage and the implications é

2015

Recovery hydration ability of cartilage

Å Flowing of lubricant through the cartilage porous structure

Å Impact of deformation of porous structure to lubricant flowing

Å Fluorescence microscopy

Å HA Molecular weight impact

Å Higher HA molecular weight = better surface protection

Å Bigger particles adsorb on the cartilage surface

GREENE, G. et al. WU, T. et al.

The lubrication effect of hyaluronic acid and chondroitin 

sulfate on the natural temporomandibular cartilage é
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Lubricating of synovial joint

2016

Lubrication of Articular Cartilage

2017JAHN, S. et al. MURAKAMI, T. et al.

Importance of adaptive multimode lubrication mechanism é

Adaptive multimode mechanismPhospholipidic bilayerHydration shell ïthe principle of hydration 

lubrication

Å Principle of hydration lubrication

Å Mica plates ïsimilar hydrophilicity as cartilage

Å HA creates layer on the mica plate
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